Objective To report the findings of a systematic review of family-based psychosocial interventions with pediatric oncology populations. Methods A number of intervention studies documenting psychosocial interventions for childhood cancer populations, that incorporated multiple family members, were examined. Results Twenty-one studies were identified that met the criteria for inclusion and provided the data necessary for synthesizing the results. Findings illustrate that multiple family members are integrated into interventions for childhood cancer in a number of ways. Considerable variation was observed regarding the family member combinations targeted and the intervention modalities employed. A minority of interventions met the criteria for empirically validated treatments; however, evidence of beneficial outcomes was observed across the majority of interventions reviewed. Conclusions Findings suggest the feasibility, acceptability, and potential effectiveness of family-based psychosocial interventions in pediatric oncology. Recommendations for conducting future intervention studies are provided including the integration of qualitative methods in evaluations of family-based interventions.
Introduction
For some time, pediatric psychology research has been calling for the development of family-based interventions for children with cancer and their families. Social-ecological theories, that emphasize the family as the main context of adjustment for all family members in the face of childhood cancer, underpin a family-based approach to intervention (Brown, 2002; Kazak, 2006) . Data from empirical studies provide further support for the need for family-based interventions with childhood cancer populations. Numerous studies have highlighted the family-level impact of the illness, documenting individual psychosocial effects for all family members (Chia-Chen, Chen, Wang, Wu, & Yeh, 2003; Kupst et al. 1995) . Other studies have consistently identified family factors as significant predictors of adjustment for all family members (Cohen, 1999; Kupst et al. 1995) .
Although a small number of studies to date have conducted reviews of psychosocial interventions for childhood cancer, these reviews have generally focused on effects for individual family members, such as the child with cancer (e.g. Bradlyn, Beale, & Kato, 2003) . While some papers have reviewed interventions for ''families'', they have not distinguished between interventions involving multiple members of the family and those involving a single member of the family. Rather they have considered family-level interventions alongside interventions for individual family members (e.g., Kazak, 2005; Pai, Drotar, Zebracki, Moore, & Youngstrom, 2006) . These reviews have generally reported moderate effect sizes for interventions for childhood cancer; however, the evidence for family-level interventions as a distinct intervention approach has not been considered.
The absence of a previous review may be because a family-based approach to intervention in pediatric psychology is one that is considered to be in its infancy (Fiese, 2005) . Evidence in the form of recently published intervention studies, however, suggests that in pediatric oncology at least family-based intervention research is an area that is currently expanding. In a paper outlining guidelines for reviews in pediatric psychology, Drotar (2002) proposed that the first priority of intervention approaches in early stages of development is to document the evidence for effectiveness and to ''synthesize the findings' ' (p. 172) . In light of the apparent expansion of family-based intervention research in pediatric oncology, and the emphasis on the importance of this approach, this may be the opportune time to review the state of play in relation to family-based interventions for childhood cancer.
Before outlining the specific questions addressed by this review, reference will be made to the Pediatric Psychosocial Preventative Health Model (PPPHM: Kazak, 2006) . The PPPHM is a model for family-based intervention with pediatric populations and is included here in light of the model's relevance to the present topic, as well as the model's role in informing this review.
A Model for Family-Based Intervention in Pediatric Oncology
The PPPHM (Kazak, 2006 ) proposes a tiered model of intervention with families, whereby the level or intensity of psychosocial intervention is matched to level of family need. Previous work by Kazak and colleagues, where families were screened using the Psychosocial Assessment Tool (PAT), support the existence of three levels of risk among families affected by childhood cancer (Kazak, 2006) . According to the model, while the majority of families will not require intensive psychosocial intervention, all families affected by childhood cancer will experience some distress and should have access to a universal level of support. The PPPHM proposes that this universal care should be preventative in its approach, and therefore should incorporate interventions or services which generally support families and help families to build on their inherent resilience in order to enhance their ability to cope with the illness. The PPPHM outlines more intensive levels of intervention with families within the targeted or clinical/ treatment levels of risk. These families are at an elevated risk for distress due to prior predisposing factors, or particularly challenging illness/treatment-related factors. According to the PPPHM, interventions with these two groups of families should be targeted and specific to families' individual needs.
In light of the overall goal of this review-to examine the current state of play in relation to family-based interventions-the review will also consider the current progress of family-based intervention research towards developing different levels of intervention that meet the varying levels of need among families affected by childhood cancer. Therefore, an additional goal of this review will be to explore if there is evidence for the existence of universal-level, targeted-level and clinical/treatment-level family-based interventions for childhood cancer, in line with the standards for interventions outlined by the PPPHM.
Goals of the Present Review
The general aim of the present review is to provide an overview of the current state of play in relation to family-based interventions for childhood cancer. This includes the prevalence and nature of family-based interventions, the ways in which family variables have been incorporated into interventions for childhood cancer, and the feasibility of this approach in relation to evidence for effectiveness and methodological challenges. Specifically, the current review addresses the following research questions: (i) How are multiple family members being integrated into psychosocial interventions? (ii) What are the key characteristics of family-based interventions? (iii) What is the evidence for the effectiveness of family-based interventions? (iv) What are the apparent challenges and limitations involved regarding the development and evaluation of family-based interventions in pediatric oncology? In addressing these research questions, the current review draws together the literature regarding family-based interventions in order to ultimately inform the ongoing development and growth of this approach.
Methods

Data Sources
The present review was informed by the guidelines for systematic review outlined by Oxman (1994) (as cited in Eiser, 2000) . Electronic searches were carried out of PsychInfo, Science Direct, PubMed and Medline databases, and the Cochrane database of intervention studies for interventions conducted with pediatric oncology populations. Key search terms were used to identify intervention studies involving childhood cancer populations. Manual searches of journals that regularly publish research involving pediatric, oncology, and family populations were also conducted. In addition, reference lists and citations within the obtained primary and review articles were searched for additional relevant publications.
Study Selection
Only those publications published in the English language between 1980 and 2008, which described or evaluated a family-level psychosocial intervention for families affected by childhood cancer, were considered for inclusion in the review. Studies also had to have been published in peer-reviewed publications. Substantial consideration was given to the scope of the review; however, the small number of available family-based studies to begin with precluded the adoption of stringent inclusion criteria.
For the purpose of this review, a psychosocial intervention was defined as an intervention that aimed to mitigate the distress associated with childhood cancer and/or to enhance or facilitate adjustment. Interventions described as being purely medical or pharmacological, and interventions involving hypnosis techniques only, were excluded. In line with the types of interventions described in the Journal of Pediatric Psychology Special Issue on Family-Based Interventions (December 2005), family-based interventions were defined as those interventions that incorporated multiple members of the family. Therefore, to be eligible, studies needed to describe the involvement of a minimum of two members from each family in the intervention. This could include the child with cancer and any other member of the family, or any two members of the family other than the child with cancer.
Although the inclusion criteria are quite broad, it was felt that they were in line with the overall goal of the review and that the research questions could still be addressed within the scope of the review. Given the current early stage of development of the field, more rigorous meta-analyses or stringent inclusion criteria would limit the number of studies to an extent that a review would not be possible. The methodological rigor of the studies was not a criterion for inclusion or exclusion. However, studies had to incorporate an attempt to empirically evaluate the intervention described, through use of either quantitative or qualitative methods, to be eligible for inclusion in the review.
Review Process
The studies identified as part of the literature search process were examined to investigate their suitability for inclusion in the review. Final decisions regarding which studies were included were made jointly with a second researcher with reference to the eligibility criteria.
A data extraction sheet was constructed, containing a number of specific headings, to guide the extraction of information from the studies reviewed. Information extracted from the studies included details regarding the authors, date and source of publication, and country in which the research was based. Characteristics of the participants were noted, as well as the details of the intervention approaches used. Information regarding the design of the studies was also extracted, as well as the outcome measures used. Finally, detailed information regarding the results or outcomes associated with interventions was recorded, including details of statistical significance, effect sizes, clinical significance of findings, and qualitative feedback from participants.
The interventions reviewed were categorized as universal, targeted, or clinical/treatment level interventions in line with the PPPHM model outlined previously (Kazak, 2006) . The information extracted from universal and targeted/clinical level interventions studies is summarized in Tables I and II, respectively.
Results
In total, 40 studies were identified which were considered for further review. Of these 40, 21 studies were finally included. Interventions were excluded mainly where no attempt had been described to evaluate the intervention, where the nature of involvement of a second family member was not clearly defined or where the intervention was described as an intervention for chronic illness but it was not specified whether or not childhood cancer was one of the illnesses included.
How are Multiple Family Members being Integrated into Interventions?
Considerable variation was observed in relation to what interventions were referred to as family-based-illustrating the number of ways in which multiple family members have and are being incorporated into psychosocial interventions in pediatric oncology. Interventions were categorized as either whole family (WF) or partial family (PF) based on whether or not they targeted the following three family member components: child with cancer, parents, and siblings. The definitions of WF and PF family interventions are presented in Table III . Interventions that incorporated the child with cancer, a parent component, and a sibling component were deemed to be flexible enough to feasibly cater for participation of the whole family in the intervention, and were therefore categorized as WF interventions. Interventions that clearly did not target all family members, but rather focused on specific family-member combinations (e.g., parents only, or-the child with cancer and parent only, but not siblings), were classified as ''PF'' interventions.
Further diversity was observed regarding the specific role and level of participation of individual family members. In some cases, multiple family members were equal and direct recipients of a therapeutic intervention. In other cases, additional family members were recruited to reinforce or maintain the effects of the intervention for the target family member. Examples of this were behavioral interventions for procedural distress, where one parent acts as a behavioral coach for the child receiving the procedure. Interventions also varied in relation to whether family members received the intervention simultaneously as a unit, or individually in collateral family member groups.
Characteristics of Family-Based Interventions
The majority of the studies reviewed were based in the USA (n ¼ 18). Exceptions were three studies based in the Netherlands, Iceland, and Canada, respectively (see Tables I and II) . Average sample sizes typically ranged from approximately 20 to 40 families across the studies reviewed. However, this ranged from individual case studies, up to a maximum of 252 families. Generally, however, in cases where large samples were reported, these studies incorporated multiple intervention and comparison groups, thus the size of the individual sample groups was significantly smaller.
The demographic characteristics of participants varied considerably across individual study samples, in line with the various family member combinations engaged in individual interventions. On the whole, the intervention approaches reviewed were far more likely to incorporate a PF component (PF: n ¼ 15), rather than the whole family (WF: n ¼ 6). With respect to PF interventions, children with cancer and their parents were the most common family member combination recruited (n ¼ 9). Behavioral interventions for procedural distress helped to inflate this ratio as they, without exception, represented PF interventions involving the child with cancer and one parent (n ¼ 6). Not all studies involving parents specified whether mothers or fathers took part. Where this was specified, mothers were more likely to be involved. Mothers and fathers were equally represented by three of the studies reviewed however, namely those which required involvement from both parents in the family (see Tables I and II) .
Finally, evident in this review was the variation among interventions in relation to the specific intervention techniques used. Among the approaches reviewed were behavioral techniques, cognitive-behavioral therapy (CBT), educational interventions, support groups, social/recreational interventions, and family therapy, with many interventions adopting a combination of intervention techniques. Interventions also varied in relation to the format of their delivery, for example single-family interventions versus interventions adopting a group or multiple-family format (see Tables I and II) .
Despite the common characteristics described across all studies, the interventions reviewed varied in their level of intensity in line with the universal, targeted and clinical/treatment levels of the PPPHM described earlier.
The majority of interventions fell into universal-level and targeted-level categories, with only one clear example of a clinical/treatment-level intervention (Friedrich, 1983) . In light of this observation, the respective characteristics of universal-and targeted-level interventions will be reported separately (see Tables I and II) .
Characteristics of Universal Level Interventions
According to Kazak (2006) , universal-level interventions comprise preventative, supportive interventions that are designed to foster family strengths or competencies, which in turn will help to enhance family adjustment.
The majority of the universal-level approaches reviewed here consisted of multi-component interventions, with overall social-recreational techniques the most common intervention techniques reported. Socialrecreational intervention techniques were adopted either as individual intervention methods (n ¼ 2 studies), or combined with psychoeducational techniques (n ¼ 2 studies). All interventions involving social-recreational techniques made use of a group-intervention format, with camping programs representing the most common mode of delivery (n ¼ 3 studies). Camping programs typically consisted of 5-day to 1-week programs and involved a range of family-member combinations. After social-recreational interventions, the most likely approach to intervention involved an educational/informational component (n ¼ 2 studies) or a social skills training intervention (n ¼ 2 studies). Both educational intervention studies highlighted the feasibility of a web-based medium for provision of this type of support. With regards to the social skills training interventions, both incorporated the child with cancer as the main target family member for the intervention, with the inclusion of a parent component in order to enhance the effects of the intervention for the child. Both social skills training interventions were also administered on a group basis.
Characteristics of Targeted-Level Interventions
In accordance with the PPPHM, the targeted-level interventions identified in this review were characterized by a more intensive level of intervention and typically involved participants experiencing elevated distress. In this review, these interventions consisted of a range of behavioral (n ¼ 6 studies), CBT (n ¼ 1 study), and family therapy (n ¼ 1 study) interventions, or various combinations of these (n ¼ 4 studies). One exception was a cognitive remediation intervention for late effects (see Table II ).
The most common intervention type, behavioral interventions, was characterized by the general aim of reducing procedural distress through use of a range of behavioral techniques including, distraction, relaxation, modelling, mental rehearsal, or various combinations of these. Behavioral interventions for procedural distress have been comprehensively reviewed by previous authors, but these reviews did not distinguish between behavioral interventions that incorporated a parent component from those that focused on the child only (Powers, 1999) . As previously stated, a distinguishing feature of behavioral interventions was that they were predominantly PF interventions, in that they incorporated exclusively the child with cancer and a parent. Parents participating in these interventions frequently adopted the role of co-therapist or coach as opposed to themselves being the direct recipient of the intervention.
CBT has proliferated in recent years as an intervention with childhood cancer patients (Kazak, 2005) . Examples from the current review suggest that CBT approaches can be combined with family therapy approaches to address a number of areas of family functioning, including PTSS and anxiety (Kazak et al., 1999 (Kazak et al., , 2004 . Kazak and colleagues' Surviving Cancer Competently Intervention Program (SCCIP: 1999 , 2004 incorporated all family members involved as equal and direct recipients of the intervention.
One of the interventions reviewed was considered to represent a clinical treatment-level intervention (Friedrich & Copeland, 1983) . Consistent with the characteristics of this approach, as outlined by the PPPHM, the intervention in question, intensive family systems therapy, was considered to represent a very intensive level of intervention designed to address complex psychosocial family issues.
Having described the descriptive characteristics of family-based interventions in pediatric oncology, the evidence for the effectiveness of these interventions will now be considered.
Evidence for the Effectiveness of Family-Based Interventions
The Society of Pediatric Psychology modifications (Spirito, 1999) , to the Chambless et al. (1998) criteria for empirically supported treatments (SPP/Chambless criteria), is typically recommended as a guideline for reviews evaluating the empirical evidence for psychological interventions. These criteria distinguish between well-established, probably efficacious, and promising categories of psychological intervention. The criteria for these categories are outlined in Table IV .
As evidenced in Table IV , the criteria for wellestablished, probably-efficacious, and promising interventions are similar, although the specifications are progressively less stringent for probably efficacious and promising categories, respectively. While the majority of interventions reviewed were associated with beneficial outcomes, most did not meet the criteria for empirical validation set out by Spirito et al. However, given the very small number of studies eligible for review, and the preliminary nature of many of these, it may be premature to evaluate existing family-based interventions based on these criteria. There were some cases, however, where interventions did meet minimal criteria for empirical validation. These will be considered first, then the evidence for effectiveness for the other interventions reviewed will be presented.
Behavioral interventions for procedural distress have previously been judged to be effective treatments according to the SPP/Chambless criteria (Powers, 1999) . However, an important requirement of these criteria is that a specified number of well-controlled studies have reported significant effects for a particular intervention type. Due to the smaller number of behavioral studies that have included multiple family members, the same interpretation cannot be automatically inferred in relation to the behavioral interventions reviewed here. However, based on the findings from this review, behavioral interventions for procedural distress, which incorporate a family component, can be considered promising interventions in light of the SPP/ Chambless criteria (Spirito, 1999) . Furthermore, Conte & Walco (2006) have reported that behavioral interventions for procedural distress are usually associated with greater positive effects when parents are included in the intervention process. This is significant as it speaks to the superiority of family-based behavioral interventions, compared to behavioral interventions that do not incorporate a family component.
While still a relatively new approach, the process of combining two established, therapy-based treatment approaches into a single family-based intervention has shown promise as an effective intervention approach for families affected by childhood cancer (Kazak et al., 1999 (Kazak et al., , 2004 . This process has, to date, been predominantly reflected in the work of Kazak and colleagues in relation to the SCCI program mentioned earlier, a combined CBT-family therapy intervention that has been adapted for use with both WF and PF samples. When evaluated in relation to the SPP/Chambless criteria, the SCCIP qualifies as a promising intervention for the treatment of PTSS and anxiety, with families affected by childhood cancer.
While no other interventions met the minimal criteria for validation, the majority of the interventions reviewed were associated with beneficial effects on at least some of the outcome measures employed (see Tables I and II) . In some cases, a consistency regarding positive effects was observed across interventions using similar techniques. For example, two interventions adopting combined social-recreational and psychoeducational techniques were associated with significant positive effects in relation to knowledge about illness (Lobato & Kao, 2002, Williams III. Experiments must be conducted with treatment manuals.
IV. Characteristics of samples must be specified.
V. Effects must have been demonstrated by at least two different investigators or investigatory teams.
Probably efficacious: I. Two experiments showing the treatment is more effective than a wait list control group, OR II. One or more experiments meeting the well-established treatment criteria I, III, and IV, but not V.
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modifications (Spirito, 1999) Promising interventions:
I. There must be positive support for the intervention from one well-controlled study and at least one other less well-controlled study, OR
II. There must be positive support for the intervention from a small number of single case design studies, OR
III. There must be positive support for at least two well-controlled studies conducted by the same investigator et al. 2003) . Both interventions were associated with positive outcomes in other areas also (see Table I ). The studies reviewed that incorporated comparison or control groups (n ¼ 10; see Tables I and II) , generally offer convincing evidence for the effectiveness of family-based interventions with, by and large, studies reporting significantly greater positive outcomes for intervention participants compared with controls. A small number of studies also incorporated qualitative methods as a component of intervention evaluation (see Tables I and II) . Where qualitative feedback was obtained, it was usually positive, indicating participant satisfaction with the intervention in question.
Not all of the studies reviewed included information in relation to effect sizes. However, those that did include this information reported small to large effect sizes for the effectiveness of family-based interventions (see Tables I and II) . Clinically significant findings reported by several studies are also displayed in Tables I and II. Examples include behavioral intervention studies for procedural distress, where participants no longer required restraint following participation in the intervention (e.g., Jay et al. 1985) .
While the findings summarized here are encouraging with respect to the effectiveness of family-based approaches, methodological issues in relation to some of these studies undermine confidence in the findings. These methodological issues will now be discussed.
Methodological Challenges in Relation to Family-Based Interventions
As previously stated, the majority of the interventions reviewed did not meet the minimal SPP/Chambless criteria for empirical validation (Spirito, 1999) . Furthermore, where exceptions existed, interventions were shown to be promising, but were not considered probably efficacious or well established. The primary reasons for this were the small number of studies reviewed, absence of comparison groups, and small sample sizes. However, as this section will illustrate, many of the issues observed arise from the inherent challenges related to conducting research with this population.
In light of evidence from some of the studies in this review that families' adjustment tends to improve over time regardless of intervention (Hoekstra-Weebers et al. 1998; Williams et al. 2003) this must be considered when interpreting the outcomes reported by intervention studies that did not incorporate control/comparison groups. Overall, interventions categorized as targeted-level interventions in this review tended to be more rigorously evaluated than their universal-level counterparts. For example, the majority of the more intensive level intervention studies incorporated control/comparison groups. The greater methodological rigor observed with respect to targetedlevel intervention studies, therefore, increases confidence in relation to the findings of these studies.
Another methodological issue identified in this review is that of sample sizes. This is an issue that has been highlighted previously in the pediatric oncology literature (Drotar, 2002) . However, the rare prevalence of childhood cancer, and the complexity of the illness in relation to diagnosis, treatment protocols, and so on, is an indication of the potential difficulties involved in recruiting large population samples.
Some inconsistency was observed among the studies reviewed in relation to the outcome informants selected. Many studies relied on individual reports from one participant in the intervention. The danger of this approach is illustrated in the current review in a study by Manne et al. (1990) , who found that parent-ratings of child pain and distress during medical procedures were inconsistent with child self-ratings of their own pain and fear. Similarly, Kazak et al. (1999) identified differential patterns of outcome for individual family members following participation in a combined CBT family therapy intervention incorporating the whole family (see Table II ).
The measuring instruments that were used by the studies in this review were predominantly self-report or observational measures. Wood (2005) outlined the limitations of this approach, in relation to the potential failure of these methods to capture the full nature of the impact of an intervention. Wood (2005) suggests adopting a mixed method approach to intervention, proposing in particular the integration of qualitative methods with other more standard types of measurement. Findings from the current review would support Wood's view, with several examples observed where qualitative methods proved useful in the overall evaluation of some of the interventions reviewed.
As previously referred to, Drotar (2002) suggested the expansion of the SPP/Chambless criteria to require interventions to include information regarding the effect sizes of treatments, clinical significance of the findings, and the theoretical frameworks guiding interventions. While there were exceptions, the majority of articles reviewed neglected to provide this information (see Tables I and II) . In order for future reviews to be able to compare the strength of different intervention approaches, or to identify pathways of effect, future family-based intervention research should attempt to report this information.
Despite the prevalence of methodological issues associated with the family-based interventions reviewed, it could be argued that these issues are typical characteristics of an approach that is still in an early stage of development. In this respect, it may be premature to assess the effectiveness of these interventions relative to more established treatment approaches. It is noted also that where methodologically rigorous designs were employed by the studies reviewed these tended to be associated with positive outcomes, suggesting confidence in the potential of family-based interventions to enhance the adjustment of families affected by childhood cancer. Universal-level interventions in particular, however, need to be more methodologically rigorous in order to increase confidence regarding the effectiveness of these approaches.
Implications for Practice
In its current stage, the family-based, pediatric psychooncology intervention literature is too limited, and the level of variability between intervention studies too great, to make informed judgements regarding which particular interventions are most effective, with whom and under what conditions. Given the variation among individual families regarding level and type of need, there is evidence to suggest that a wide range of intervention approaches are necessary to meet the needs of all families affected by childhood cancer. The PPPHM (Kazak, 2006) referred to in this review provides some guidance in this respect, as it recommends the psychosocial screening of all families when a child is diagnosed with cancer. Screening would help to idenitify the level of risk associated with individual families, and would inform the level of intervention intensity required. The PAT is a brief screening instrument that has been found to reliably discriminate between families at varying levels of risk (Kazak, 2006) .
Once families have been identified as being of low or high risk for adjustment difficulties, clinical decisions still need to be made with respect to what types of universal, targeted, or clinical/treatment-level interventions should be made available to families. It has been recognized that all families affected by childhood cancer will experience distress, and that therefore a universal, standard level of care should be provided to families (Kazak, 2006) . There is evidence to suggest that family-based interventions involving social-recreational activities (such as camping programs), psychoeducational interventions, and various combinations of these approaches have positive effects for families. Therefore, these approaches warrant consideration for referral by clinicians, where they are available.
For families who experience significant difficulties, a variety of targeted-level intervention approaches should be available that can meet families' specific needs. The targeted interventions reviewed here provide a number of evidence-based intervention options for children experiencing significant distress during medical procedures, and for family members identified as being at increased risk for post-traumatic stress and anxiety.
The need to support all family members throughout the childhood cancer experience has repeatedly been emphasized in the literature (Brown, 2002; Kazak, 2006) . Therefore, efforts should be made to provide a universal level of support for all family members affected by childhood cancer. Targeted WF interventions should also be available to families experiencing more significant difficulties at a family system level. In some cases, however, one family member may be experiencing specific difficulties and require individual intervention. Evidence from this review suggests that in these cases the recruitment of an additional family member(s) as a co-facilitator of the intervention can enhance the intervention outcomes for individual participants, as well as having secondary benefits for the co-facilitating family member. This is particularly evident, in this review, in interventions that involve teaching the child with cancer certain skills, for example behavioural techniques to cope with procedural distress and social skills.
Future Research
Overall, the studies reviewed here seemed to reflect once-off attempts by researchers to address the literature gap with respect to family-based intervention studies, rather than attempts to develop progressive programs of intervention development. (An exception to this was the work carried out by Kazak and colleagues in relation to the SCCI program). In addition, many of the studies reviewed did not set out to meet the needs of the whole family, but rather focused on individual family members or specific family subsystems. All of these family-based approaches to intervention have a role in meeting the various needs of different families, however, it is vital that the needs of all family members are addressed in the case of childhood cancer. In light of this, a major area for future research is to build on and expand the WF interventions reviewed here. The feasibility of this approach is evident in the variety of intervention types that incorporated whole families in this review.
One of the contributions of the PPPHM is that it provokes consideration of what universal or standard psychosocial interventions should be available to all families affected by childhood cancer. Kazak (2006) has highlighted the potential neglect of the universal-level families group, as it is typically those who present with more severe difficulties who come to the attention of mental health professionals. The findings from this review demonstrate that universal-level family-based interventions are being developed and have been associated with positive outcomes. However, the lack of methodological rigor employed by some of these studies undermines confidence in the outcomes reported. Further research is required in relation to the ongoing development and rigorous evaluation of universal-level family-based interventions. This is important to ensure that all families have access to a standard level of supportive intervention that is supported by a strong evidence base.
Very little research has been carried out examining the mechanisms or pathways of effect in family-based interventions (Wood, 2005) . This type of research would be particularly important for identifying the extent to which incorporating a family component influences the magnitude of intervention outcomes. Evidence from this review suggests that qualitative methods may be helpful in identifying the therapeutic agents of family-based interventions. Participant feedback in some of the interventions reviewed, for example, suggested that a multifamily approach, where interventions are administered to several families simultaneously, was associated with particular benefits for participants (Barakat et al. 2003; Kazak et al. 1999 Kazak et al. , 2004 . This observation has clinical implications, as it suggests that the adoption of a multiple-family format may enhance the overall therapeutic impact of an intervention. It may also have implications for the cost of administering family-based interventions, if they can be implemented with several families at the same time.
None of the studies reviewed conducted a detailed cost-analysis relating to the interventions under investigation. A whole host of factors need to be considered when evaluating the cost-benefit ratio of family-based interventions, including resource utilisation, short and long-term intervention outcomes, and the broader systemic impact of interventions (Kazak, 2005) . Further research is required to investigate fully the extent to which the many factors contributing to the cost of family-based interventions are offset by the overall impact of those interventions. The approach proposed by the PPPHM (Kazak, 2006) , whereby intervention intensity is matched with level of family need, has implications for reducing the cost of family-based interventions, as it outlines how costly, intensive interventions, can be targeted to the smaller number of families who are most likely to benefit from these approaches.
Sample sizes have been identified in this review as a major methodological challenge affecting pediatric psycho-oncology research. Multisite studies have been proposed as a means of recruiting sufficiently large samples to allow detection of treatment effect sizes. However, the potential additional challenges involved in conducting multisite trials of newly developed interventions have been highlighted (Kazak, 2005) . Given the preliminary nature of the evidence reported with respect to some of the intervention approaches reviewed, combined with the considerable costs involved in conducting multisite studies, it may be beneficial to further refine and evaluate the interventions reviewed at a local level, prior to rolling out a major multisite study. However, it is crucial that progressive programs of intervention research are pursued, and the findings disseminated, to ensure the ongoing advancement of the family-based intervention field.
Limitations of the Review
The present review has several limitations. First, due to the relatively few published family-based intervention studies for childhood cancer, the findings are based on a small number of interventions. Furthermore, the broad selection criteria employed resulted in considerable variation among the interventions included. Given that the goal of this review was to explore the ways in which family variables have been integrated into psychosocial interventions in pediatric oncology, the authors felt that the use of broad selection criteria was justified. Nonetheless, the diversity of studies reviewed means that it is difficult to draw generalizations in relation to family-based interventions as a distinct approach.
Several factors relevant to the studies reviewed may impact on the generalizability of the review's findings. For example, most studies were conducted in the US and required English-speaking samples. In addition, only intervention studies published in English were included. Due to translation difficulties, it is difficult to determine the number of studies published in other languages that describe or evaluate family-based interventions with childhood cancer populations. Therefore, this review may underestimate the global prevalence of, and overall evidence for, family-based intervention studies.
Summary and Conclusion
The general aim of this review was to provide an overview of the current state of play in relation to family-based psychosocial interventions for childhood cancer. Considerable variation was observed among interventions with respect to the intervention techniques used, the family member combinations targeted, level of intervention intensity, and methods of evaluation. The studies reviewed, however, highlight the feasibility of a family-based approach to intervention and the diverse ways in which family members can be incorporated into psychosocial interventions in pediatric oncology.
With respect to the effectiveness of family-based interventions, overall the findings are encouraging, with the majority of interventions reviewed associated with positive effects for participants. The strongest evidence for effectiveness was observed in relation to family-based behavioral interventions for procedural distress and The SCCIP (Kazak et al. 1999 (Kazak et al. , 2004 . While some methodological issues were identified in relation to some of the studies reviewed, overall the findings inspire confidence in the potential effectiveness of family-based interventions for childhood cancer populations, and warrant the ongoing development and evaluation of family-based interventions for this group. 
